* Correspondence to tsoh@stanford.edu Supplemental Calculation 1: Determination of threshold thermodynamics for design of MIP secondary structure Figure S1 : Gel electrophoresis of target DNA before and after circularization Table S1 : List of barcodes used for multiplexing Table S2 : Experimental conditions for data presented in Figure 5 S-2 Supplemental Calculation 1: Determining the threshold for efficient circularization. We took care to design MIPs that are predicted to exhibit minimal secondary structure -especially in the hybridization regions -in order to ensure highly efficient circularization. Our threshold was based on the secondary structure thermodynamics that allowed for >90% conversion from linear to circular DNA over five temperature cycles:
Total conversion, , is related to the fraction of unfolded MIPs, , and the cycle number, :
we can thus calculate the minimum ∆ of any individual motif::
To achieve >90% circularization in 5 cycles, we must have > 0.37. Therefore, ∆ must be greater than −0.33 for any secondary structure motif involving one of the anchor sites. ∆ was calculated on the mfold DNA folding form 14 at 37 °C and 10 mM Mg
2+
. A secondary check was performed on NUPACK 13 to determine that > 0.37 for all bases in both anchor sites.
S-3
Supplemental Figure 1 : MIPs can confer ultra-high specificity from a background of nonspecific product. (top) PCR amplification can result in a large background of non-specific product, whereas (middle) circularization alone produces multiple bands. (bottom) Treatment with exonucleases I & III leaves only a single band of pure circular product. Top panel is a native TBE gel, whereas the other two panels are TBE-urea denaturing gels.
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Target Sequence Input Post-Circularization Post-Exonuclease Table S2 : Experimental conditions for a) ratiometric and b) SNV experiments. The barcode sequence was used to demultiplex pooled samples (Table S1 ). Values shown represent the concentrations in the mixture added to the PCR reaction. Table S1 : List of barcodes used for demultiplexing. Barcodes are located in the MIPs at the site indicated in Table S2 
